Among northern Tanzanian subjects, antiretroviral treatment awareness was only 17%. Factors associated with low antiretroviral treatment literacy included having exchanged money or gifts for sex, living in rural areas, having more than 2 children, and having a primary education only. Previous HIV testing was protective against low antiretroviral treatment literacy. These results support refocusing HIV education efforts and increasing synergy between HIV prevention and treatment programs.
For 2 decades, HIV has been a stigmatizing disease in sub-Saharan Africa for which no therapy has been routinely offered; however, the availability of antiretroviral therapy (ART) is increasing in the region. By the end of 2005, an estimated 810 000 people living with HIV/AIDS in sub-Saharan Africa were taking antiretroviral medications, representing a two-fold increase in patients receiving treatment in the region compared with the preceding year. 1 Antiretroviral therapy availability and the accompanying clinical benefits can lead to greater uptake of voluntary counseling and testing (VCT), 2 an essential step towards accessing HIV treatment and care programs. Knowledge about ART has also been linked with ART adherence and health status among patients living with HIV/AIDS in the developed world. [3] [4] [5] Therefore, increasing HIV treatment literacy among the general public has the potential to increase early identification and effective treatment of people living with HIV/AIDS. To understand the extent and predictors of HIV treatment literacy in northern Tanzania, we assessed HIV treatment literacy among adult clients presenting for VCT in Moshi, Tanzania.
Methods
Subjects were recruited through a VCT center operated by Kikundi cha Wanawake Kilimanjaro Kupambana na UKIMWI (KIWAKKUKI; Women Against AIDS in Kilimanjaro) a women's HIV/AIDS advocacy, education, and home care organization based in Moshi. At the time of data collection, KIWAKKUKI's VCT center saw an average of 13 service users each weekday. 6, 7 A standardized questionnaire was administered to consenting adult clients at KIWAKKUKI between November 2003 and May 2005. The questionnaire included a question in Kiswahili, on whether clients knew of "medications to increase the body's resistance to HIV/AIDS." This question was worded in Kiswahili to best capture the concept of ART, and to avoid implications of the existence of curative HIV/AIDS treatment or drugs for the treatment or prevent of HIV co-infections.
Unique records of clients, aged 18 and older, were entered and analyzed using Epi Info 3.3 (Centers for Disease Control and Prevention, Atlanta, Ga) and JMP 5.1 (SAS Institute, Cary, NC). Factors associated with responses were identified by bivariable analyses and a multivariable logistic regression model. We identified the time midpoint of the study period and compared the characteristics of first-time KIWAKKUKI testers before the midpoint with those after the midpoint. In addition, we compared responses on the first and second tests of a subgroup of KIWAKKUKI repeat testers.
Results
Of 3242 clients, 1721 (53%) were women, and 2182 (67%) had a primary school education only. The median age was 30 years (range, 18 to 83 years). A total of 590 (18%) were HIV seropositive, and 548 (17%) knew of medications to increase the body's resistance to HIV/AIDS. Factors associated with low HIV treatment literacy included having exchanged money or gifts for sex, living in rural areas, having more than 2 children, and having a primary education only. Having exchanged money or gifts for sex was a greater risk factor for low HIV treatment literacy among women than among men. Factors protective against low HIV treatment literacy included previous testing for HIV, having a sexual partner who had been ill or died, and testing on the basis of having had many sexual partners or suspicion that a sexual partner had been unfaithful (Table 1) . Additional risk factors and protective factors for low HIV treatment literacy are listed in Table 1 .
Of 3218 first-time testers, 1681 subjects tested before the study period time midpoint, and 1537 subjects tested on or after the midpoint. When groups testing before and after the testing period midpoint were compared, the proportion of women was similar between the early and late groups (53% and 54%, respectively), and the median age in both groups was 30 years. Characteristics that were significantly more common in the late group compared with the early group, included rural residence (odds ratio [OR], 1.26; P = .002) and treatment literacy (OR, 2.76; P < .001), whereas having more than 2 children (OR, 0.65; P < .001) and a history of exchanging gifts for sex (OR, 0.51; P < .001) were less common in the late group compared with the early group.
Among 455 repeat testers who responded to the question about treatment literacy, 68 subjects (15%) who responded negatively at their first test responded positively at their second test. This change in response was not found to be statistically significant.
Conclusions
In this northern Tanzania VCT population, levels of ART treatment literacy were low. Individuals living in nonurban settings and having a higher number of children were more likely to have low HIV treatment literacy. Possible explanations for lower HIV treatment literacy among rural individuals include decreased access to centers with VCT and HIV treatment services, less contact with others using such services, and less exposure to media where HIV services are promoted.
Individuals exchanging gifts or money for sex, including commercial sex workers, were at high risk for low treatment literacy and are known to be at greater risk for HIV infection. 8 It has been previously demonstrated that the rate of HIV seropositivity in some groups of multiparous women is higher than that in their primiparous counterparts. 9 This is the first study to our knowledge that links low HIV treatment literacy to increased parity or to rurality. People presenting to KIWAKKUKI for the first time who had previously tested for HIV elsewhere were less likely to have low HIV treatment literacy. A similar trend was observed among repeat testers at KIWAKKUKI, although this trend was not statistically significant. These findings suggest that VCT is a good setting for improving HIV treatment knowledge through education. Voluntary counseling and testing has previously been shown to increase HIV knowledge and condom use among men and women 10 and has been shown to be a highly cost-effective intervention, especially in areas of high HIV prevalence. 11 Subjects with sexual partners who had been ill or died were less likely to have low HIV treatment literacy. This may be a result of exposure to health education through an ill partner's interactions with the health care system.
Subjects tested in the second half of the study period were less rural, had fewer children, reported fewer exchanges of gifts or money for sex, and were more treatment-literate. Some of these differences may represent greater participation in VCT by urban adults with a greater baseline exposure to HIV education. However, because the increase in treatment literacy was more than twice the decrease in rural living, we suspect there was an increase in the entire population's understanding about HIV, whether through public health education efforts or through social contact.
Although ART treatment literacy needs to be improved in all groups in Tanzania, a greater focus of education programs in rural areas and among men and women exchanging gifts or money for sex is needed. The value of the VCT encounter as a tool for increasing treatment literacy is reinforced by this study, further strengthening evidence in favor of synergy between HIV prevention and treatment programs.
